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0 Insert for lining articfes of clothing. 

@ The Inventfon herein Is directed to providing a 
strong unffbnm}/ wekJed eeem in new inserts for 
articles of cfothing, that are easily siidable over the 
inner protective lining of the clothing. 
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FIELD OF THE IMVENTIQN 



TTi© present invention relates to a watertigM 
insert for Dning articles of ctotWng. in particular 
gloves, shoes and caps, and to methods for pro- 
ducAiS iL 



BACKGROUND OF THE INVEWTIOM 



Watertight but water vapor-permeable merri* 
brane material exists which has laeen used increas- 
ingly in recent years tor the pfoducUon of water- 
tight articles of clothing* Due to its vapor per- 
meabilfty It results In pleasant wearing properties. 
Such membrane materiat is made, for example, of 
expanded mlCToporous polytetrafluoroethylene 
(usuaHy abbreviated to PTFE). 

Mot« recently, such membrane material has 
also been used for produdng watortight articles of 
clothing such as shoes, gloves and caps. Such 
articles of clothing are lined on the in»do at least 
partly with a functional layer cxinstsfing ot surtt 
membrane material. 

These inserts have a seam that foHows the 
contour of the desired articte. These seams ere a 
problem because they are potential sites of water 
penetration. For this reason a watertlgm Insert iof 
clothing Is conventionally produced by roJllr»g two 
membrane films off separate supply roUs and di- 
recting them superimposed Into a welding unit 
where ihey are welded together by means of a 
welcfing fonn along a contour pa^ oonesponding 
approximately to the contour of the article of cloth- 
ing. Since ms kind of insert is initially a two- 
dimensional structure, it rs oversized so that the 
part of the body to be dothed, f6r Mampie the 
hand in the case of a giove« fits into the insert 
comfortably enough. 

It has turned out that the welding seams of 
such inserts are mechanical weak points which can 
tear IT the inserts are handled inexpertly during 
production of the corresponding clothing. 

^ove production shall be taken as an example. 
The insert having an outer contour oorreaponding 
to the finished glove is usually placed over a rough 
wooden model of a hand or a wooden model with 
finer mateilal already on It Some of tfieso inner 
lining materials indude Ineulatlone that exhllDlt fric- 
tion between the two surfaces, rt often happens that 
these two actions are perfontiod too vigorously so 
that the insert tears at tiie welding seam. In partfcu* 
lar when tearing ooeurs during the pJacing of tiie 
outer covering of the glove, It goes unnoticed. But 
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also v^men the insert is accidentally placed over the 
wooden model of the hand in such a way thrt two 
fingers of the wooden model go into one and the 
same finger of the Insert, this may over strain the 
waterlfeht Insert and cause a tsar al Its welding 



SUMMARY OF THE IMVEMTION 



The Invention herein Is directed to Inserts oT 
articles of clotiiing and to providing a strong uni- 
formly vrolded seam in the Inserts and to providing 
inserts that eastly slide over an Inner protective 
lining of the glove. 

The process espect of the invention comprises: 

1) Jamlnating a sheet of porous polymeric mem- 
brane tinat is breath^irfe but waterproof and ttiat 
is coated with a hydrophillc polymer, to a sheet 
of textile material by using a <fiscontinuous ad- 
hesive of a ^ermoplastic polymer, 

2) placing two of said laminates togetiier to form 
a layered structiFe vrifh tiie sheets ot textile 
materiat adjacent one an^tier in atnitting rela- 
tionshlp» 

3) bonding said laminates together along a con- 
tour path by causing the thermoplastic adheshre 
polymer to flow together through the textile ma- 
tertd layers of each laminate. 

The product aspect of the invention comprises 
a waterproof Insert for lining the Interior cf con- 
toured arteries of dolhmg. which comprises: 
two superimposed layers, each of which is a lami- 
nate composed of a «heet of porous polymeric 
membrane that is breathable but waterproof and is 
coaled with a hydrophillc polymer, said layers be- 
ing lamirtaied by a discontinuous adheshre of ther- 
moplastic (remeltable) polymer to a sheet of a 
textile material. 

said laminates being superimposed so that vse 
sheets of textile material are In acfieoent. abim:-? 
retationshlp, 

said laminates being Joined along fliat portion or 
the lamlnelea tiiat «e In a path that follows the 
contour of the arficle of dothing* 
said joining being acWeved by the presence of said 
adhesive tivoughout the area of the textile materi- 
els of each lanUnate actiacent the contour path and 
by intercohnottfon of ttie adhesive tinom eadh lami- 
nate at the abutting surface of ti» texflJe material. 



PAGE129/149*RCVDAm^ 



JUN 15 2006 17:07 FR UL GORE LEGAL DEPT 302 292 4153 TO US PATENT OFFICE P. 130/149 



BP 0 410 292 A2 



BRiep DESCRIPTION OF THE DRAWNGS 



Rgura 1 shows a gfove insert looking (town from 
the top where the heavy One represents the 
contour peth. 

Ffgurs 2a shows a crDss-sdction of the insert in 
a "separated" form before the two laminates ere 
bonded together a)ong the contouring paih. 
Rgure 2ti shows a cross-secb'on of the msert 
ansr bonding has taken place along the contour 

Rgure 3 depicts sohematfcafly the prepaFation 

of laminates used in the invention. 

Rgure 4 depicts a top viaw of a typical seallr^ 

die used to bond two laminates to form the 

contoured seam on the insert 

Rgure 5 ^Icts the die in position to l^ond th^ 

adiacent layers of laminated material. 

DETAILED DESCRIPTION OF THE INVENTION 



The waterproof breatfiat^le porous polymeric 
membrane is preferably an expanded porous PTFE 
membrane, such as is described in U.S. patents 
3,953,566 and 4.187,390, or a mlcroporous 
potyoJefin or the like. Preferably the membrane Will 
be expanded porous PTFE. F6r. tfie Inserts of the 
Invention the membrane weight Is preftsrably 10 
gm. per square yard to StB gm, per square yard. &y 
"breathable* is meant that the material pamirts 
water vapor to be transferred through H, but Is 
impermeable to iiqurd water (watsrprooi). 

The hydrophilfc polymer is preferably a 
breathable poiyether polyurethane eoi^ng or a per- 
fiuorosulphomc. These coatings on the porous 
breathable membrane are more fblly descn1>ed in 
USP 4.1d4.041. 

The textfte ma^al may be a woven, non- 
woven or knit or the like, it provides abrasion 
re^stancs to the porous membrane. It provides 
non-bloddness to the laminate, and aids in insert- 
ing the insert into a glove, tt also provides dimen- 
sional stability to the insert The preferred te^ctlle 
matenal is non-woven and has a weight of between 
5.6 gmVsquare yard to 28 gm j^quare yard. The air 
flow capability or porosity through the textile map 
teriai ^uld be adequate enough for ^e adhesive 
to flow easily through It. The preferred taxfile ma- 
terlal should also be thin so tiiat the thiclcness of 
this sut^strate is totally encapsulated by the adhe- 
sivs. Preferred thickness is lass than 10 mils, more 
preferrad is less than 5 mils. The preferred textile 
mAnals am made of potyesier, nylci:i. and the 
like. 

The adhesive adhems the textiie fabnc to the 
porous membrans/hydrophilfc coating (composite) 
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and is used to adhere the two laminates together at 
the contour seam by flowing through the open 
spaces (pores) in the textile fabric. The a<^esive 
can be either a ''breathable'* or a nonbreathable 
adhesive as described in USP 4,532.318. Prefer^ 
ably the adhesive win have a weight of betwsen 7 
and 40 gm. per squara yard. The adhesive can be 
a polyester adhesive or a polyurethane adhesive. 

The adhesive is activated by thsrmal. high- 
frequency or ultrasonic er^ergy, which causes the 
adhBSfve to melt. Pressure and the tnherortt liquid- 
pn»f nature of the membrane are both utilized to 
cause the melted adhesh^e to flow thnxigh the 
textile rnaterial and adhere to adhesh/e flowing 
through the textiie matenal in the other laminate. 

The adhesive can be applied to the membrane 
In a disconttnous {or dot) pattern by a solvent 
technique or by hot melt techniques. For hot melt 
application, extrusion or drum unloading delivery 
can be employed with a lamination line as shown in 
Rgure 3. 

Preferaidy the adhesive win have a melting 
point between 40 and 20Q * C. It also prefsrably will 
have a low viscosity at or above the meit point to 
aid flow through ttie textile material. 

To produce the inserts of the invention, the 
adhesive is applied in a discontinuous fashion to 
the coated side of the porous coated membrane 
end then the textile material bonded to forni a 
larr^nate. Two lamhiates are then placed together' 
and then the adhesive r$ actrvated along the con- 
tour path, preferably using a sealing die. The type 
of activtation will depend on the adhesive. Most 
commonly, the remeltable adhesive will be one that 
is heat activated. On activation around the contour, 
the adhesive in each laminate melts and fk>ws 
inwardly through the textile mateifel of each layer 
until the remeltable adhesh/e from each laminate 
meets and borxJs with itself to form a solid strong 
bond. 

Refemng now to Rgure 1, a glove insert is 
depicted shown from the top. The contour line is 
shown by heavy line 19 . 

Rgure 2a shows Ihs insert of the invention In 
s^iarated form before the two iaminates are sealed 
along the contour path. The porous membranes are 
shown by 1 and 1^ the breathable adhesive by 2 
and 2\ and the textile material by 3 arxJ 3^ 

Figure 2b shows the same Insert as In 2a» but 
after the heat activation step. Four 4 depicts those 
portions of the textile material thmu^ which the 
adhesive passes on melting, and has bonded to 
itself. The adhesh/e meets at the interface of the 
textile material of each laminate to fonm a strong 
bond. 

An advantage of this invention is that the adhd* 
sive tMnds to itself In a very thin coating without 
leaving an excessive residue at. the Interface on the 
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surface of 3 and a\ Thid contralto to applying 
adhesive in the fonn of a bead between the lami- 
nai03 which can teave a thick eeam area of the 
point of eeal. Pd$o, by stamping and bonding the 
entire contour at the eame time, ttie production 5 
speed Is greatly enhanced. 



EXAMPLE 1 

^ to 

The adhesive was prepared as follows: 
23.45 gms. of I^TDI (4, 4''-drphenylmethane 
difsocyanate) was chax^ged to a reactor at SO*C 
ttien 23.45 gms. of 1000 molecular weight poly- is 
(oxytetramethylene) glycol was added to the reac* 
tor. followed by 46^0 gms. of 2000 molecular 
weight poly(oxyteta'amethylene) glycol. The reaction 
was allowed to go to completion as determlrted by 
% NCO tftratlon. Then. 2.82 gms. of 1. 4'butimddiol ^ 
was added and stirred for 10 minutes followed by 
addition ol 3.38 gms. of ootadecarKii ar>d stirred for 
15 m^utaa. The naaction ma$$ was then dumped 
Into a conta^er. 

Microporous expanded polytetrafluoroethylene 
(PTFE) obtained fiT>m W. L. Gore & Associates was 
first coated with ^ hydropftiilc layer of polyurethane 
(8-12 gms^. yd.) as descdbed in USP 4,194.041 
to prevent the micropores from o^ng contami' 
nsted with ImpiirifiBs such as sweat etc. To this ao 
coated sid^ of the resulting oomposfte 4 was ap- 
plied a layer of tfie polyurethane adhesive 3 (8-30 
gms/sq. yd.) In a cTiscontiniious (dot) pattern, and 
before this adhesive completely sone^fled a thin 
layer of 14 gmsj^sq. yd. weight tejctiie fabric 5 , 35 
nornwoven, trade name LutraborwJ. was bonded to 
it to make a laminated stmcture, which was wound 
on ron 8. Rolls 1 and 2 ^d in guiding the materialis 
through out the process. Hot melt adhesive was 
applied with doctor blade B . 4o 

TVpo such laminated Syera were put on top of 
each other with the textile fabric sides fadng each 
other and using a heated die in tiie form of a glove, 
a glove was prepared by heating the die to 230* 0 
and closmg the press for 1 second. Rgunes 4 and 45 
6 depict this st^. Die 23 contains heating element 
22 . Element 22 is cc^struded to fit the cdntour 
line of the glove. 23 represents the die base or 
support while 22 is ^ heated die element The die 
is placed on the two laminates 20 and 21 « The die so 
is heated effecting seafing of the two laminates 
along the contour path. Thus, a glove insert is 
obtained* 

The glove insert so fiormed was found very 
easy to slide over a glove form. The glove was 59 
tested as follows: peel strength (at break) was 5.54 
pounds, and the MVTR was 5700 gmJ^etei^/24 
hours. 



Peel strength was detamilned by using a Stan* 
dard Instron tester using one inch wide specimens 
at 50% strain rate. 

MVTR was detennrned as described in U.S. 
serial numtier 252,832 iTIed October 3, 1968, ah 
lowed April 6, 1989 in the name of P. M. Crosby 
usirvg sodium chloride as the salt. 



Claims 

1. A waterproof insert for lining the Interior of 
contoured articles of dothing. which comprises: 
two supenmposed layers, each of which is a lami- 
nate composed of a 

a) a sheet of porous polymeric membrane and, 

b) a sheet of a te)etiie material, 

said porous polymeric membrane being breattiabie 
but waterproof and being coated with a t^reath^le 
hydrophllic po)ymen aaid sheets being laminated 
by a discontinuous edhesNe of thermoplastic poly^ 
mer, 

said laminatss beir^ superimposed so that the 
sheets of textile material are In adjacent, abutting 

reietionsh^, 

said laminates being joined along tliat portion of 
tiie laminates that lie in a path that follows tiie 
cor^our of the article of cloti^lng. 
said Joining beirig achieved tsy ttie presence of said 
adheahre throughout the area of the t^te n^atert- 
als of each laminate sdjacent ihe contour path and 
by interconnectlbn of the adhesive from each lami- 
nate at the abutting st^ace of the textile material. 
Z The Insert of Claim 1 wherein the porous mem- 
brane is exp^ded polytetrafluoroethyiene. 

3. The insert of claim 1 cw^ 2 wherein the textile 
matedal is a non-woven, 

4. The insert of claim 1, 2 or 3 wherein the adhe- 
slve is a polyurethane. 

5. Process for manufacturing a waterproof insert 
according to claim 1 comprising the foiiowing 

1) laminating a sheet of porous polymeric meow 
brane tiiat is breathable but waterproof and i^ 
coated with a breathabie hydrophiiic polymer to 
a sheet of textile materiai by using a disconti- 
nuous adfiesive of a tfiemM)plastie polymer. 

2) placing two of said lambiates together to fbmn 
a layered structure with the sheets of textile 
material adjacent one another in abutdng rsla- 
tronstUPi 

3) bonding said laminates together alorrg a con- 
tour path by causing the breathable thermoplas- 
tio adhesive polymer to flow together through 
the textile materfaf layers of each laminate. 

6. Process 01^ 5 whereiA tfie porous menn- 
brane Is expanded polytetrafluoroethyiene. 

7. Process of claim 5 or 6 wherein the textile 
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msterla} i& a non-woven* 

8. Pixioess of claim 5, 6 or 7 wherein adhesfve 
is a polyiirethane- 

9. Process of cfatm B wherein the adhesive id 
caused to flow by appryJng heat to the layered s 
laminates. 
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Figure 4 
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@ Insert for lining articles Of dottifng. 



® A waterproof insert for lining the interior of con- 
toured articles of clottiing rs descrit)ed. which oonv 
prises tv/o superimposed layers, each of which is a 
leminate composed of a sPieet of porous poiymerfc 
membrane (1.1*) and a slieet of textile material (3, 
3'). the said sheet of i3olymeric membrane being 
breathable but waterproof and coated with a tjrealha- 
ble. hydrophnic poiym^- The sheets are laminated 
by means of a scontinuous adhesive (2. 2') and the 
layers are joined to fonn a unffonnfy welded seam. 
The inserts slide easily over the inner protecthfs 
lining of the artScie of clothing. 




Figure 2a 
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